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ATIONAL T ~ A ~ S P O ~ T A T I O ~  SAFETY BOA 
WASHINGTON, D.C. 

1SSUED:October 2 ,  197G 

Forwarded to :  

Honorable Frank Roberts 
Mayor, Phenix C i t y ,  Alabama 
P. 0 .  Box 1207 
Phenix C i t y ,  Alabama 36867 

S A F E T Y  R E C O W M E N D A T l O N ( S )  

P-76-67 through P-76-72 i 
A t  7 a.m. on March 2 7 ,  1 9 7 6 ,  a two-story b u i l d i n g  

t h a t  housed Phenix Cu t t ing  and Sewing, I n c . ,  i n  Phenix 
C i t y ,  Alabama, exploded and burned. The explos ion  and 
f i r e  k i l l e d  t h e  s i x  persons i n  the  b u i l d i n g .  - 1/ 

The Nat iona l  T ranspor t a t ion  Sa fe ty  Board 's  i n v e s t i -  
g a t i o n  of t h e  acc iden t  d i s c l o s e d  t h a t  n a t u r a l  gas  a t  
20-psig p r e s s u r e  had leaked from a cracked ,  3-inch c a s t  
i r o n  main, which was l o c a t e d  1 2  f e e t  from t h e  b u i l d i n g  
under conc re t e  s t e p s  which l e d  from t h e  s t r e e t  up t o  t h e  
s idewalk.  The 3-inch p i p e  was cracked c i r c u m f e r e n t i a l l y  
and gas  which leaked from t h i s  c rack  was t rapped  from 
above by t h e  conc re t e  s t e p s .  Consequently gas  seeped 
i n t o  a v a u l t e d  a r e a  under t h e  sidewalk and i n t o  t h e  base-  
ment of t h e  b u i l d i n g  through h o l e s  i n  t h e  w a l l ,  where i t  
w a s  i g n i t e d  by an unknown source .  

The 3-inch c a s t  i r o n  p i p e  was l o c a t e d  under ,  and a t  
p o i n t s  touching ,  t h e  conc re t e  s t e p s ,  a t  about t h e  same 
e l e v a t i o n  a s  t h e  s t r e e t .  A l s o  i n s t a l l e d  under t h e  s t e p s  
were a 6- inch c a s t  i r o n  gas main and a 24-inch storm sewer 
l i n e  a t  depths  of 2 f e e t  and 4 f e e t ,  r e s p e c t i v e l y .  From 
an i n s p e c t i o n  made by t h e  Phenix C i ty  Building Department 
on March 1 3 ,  1975, t h e  C i ty  was aware t h a t  du r ing  heavy 
r a i n s ,  water  e n t e r e d  t h e  b u i l d i n g  e i t h e r  from t h e  storm 
sewer or from cracks  i n  t h e  s idewalk.  Water from e i t h e r  
source had t h e  p o t e n t i a l  t o  undermine the  p i p e ' s  founda- 
t i o n  and thus  enable  the  v i b r a t i o n s  from t r a f f i c  on t h i s  

- 1/ The Nat iona l  T ranspor t a t ion  Sa fe ty  Board w i l l  n o t  
i s s u e  a f u l l  r e p o r t  of t h i s  a c c i d e n t .  
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major a r t e r y  between Columbus, Georgia ,  and Phenix C i t y  t o  
s t r e s s  t h e  p i p e  Nei ther  t h e  C i t y ' s  Bui lding O f f i c i a l ' s  
Of f i ce  nor  t h e  Publ ic  Works Department n o t i f i e d  t h e  U t i l i t i e s  
Department of t h e  problem s i n c e  they  d i d  n o t  r e a l i z e  t h a t  
t h e  water  flow could undermine t h e  gas  main. 

On numerous occas ions ,  t h e  Alabama P u b l i c  Se rv ice  Co 
has  i d e n t i f i e d  o p e r a t i o n s  of t h e  Phenix C i ty  U t i l i t i e s  Bo 
t h a t  do n o t  conform t o  49 CFR 192 and has  r e q u i r e d  
a c t i o n  Although t h e  U t i l i t i e s  Board c o r r e c t e d  t h e  d e f i c i e n  
t h e  c o r r e c t i o n s  were s h o r t - l i v e d  because management of t h e  g 
opera t ions  changed f r e q u e n t l y .  The d e f i c i e n c i e s  inc luded  i n  
f r equen t  and inadequate  leak  su rveys ,  inadequate  response  t o  
r e p a i r  l e a k s  found, i n a b i l i t y  of t h e  gas sys t em ' s  pe r sonne l  
t o  f i n d  l e a k s  found by t h e  su rveys ,  and inadequate  r e p a i r  of 
l e a k s  The most r e c e n t  l e a k  survey ( A p r i l  1975) d e t e c t e d  a 
Class  I11 l e a k  over a 2- inch c a s t  i r o n  main a c r o s s  t h e  s t ree  
from t h e  acc iden t  s i t e  Although gas system pe r sonne l  r e c o r  
on December 1 2 ,  1975, t h a t  no l eak  could be found, t h e  Alabama 
Pub l i c  Se rv ice  Commission l o c a t e d  a leak on March 28 ,  1 9 7 6 ,  i n  
t h e  a r e a  of t h e  o r i g i n a l  r e p o r t  which appeared t o  be t h e  Class  
I11 l e a k  o r i g i n a l l y  d e t e c t e d .  

formed i n  f r o n t  of t h e  Phenix Cu t t ing  and Sewing Co 
d e t e c t e d  gas  under t h e  e a s t e r n  p o r t i o n  of t h e  s t e p s .  Gas s y  
r eco rds  show t h a t  a l eak  a t  a j o i n t  on t h e  3-inch main w a s  
recaulked  east  of t he  s t e p s  (no l eak  clamp was i n s t a l l e d  2 /  
There i s  no r eco rd  t h a t  a l eak  check was performed a f t e r  f h  
j o i n t  was recaulked  t o  a s s u r e  t h a t  t h e  source  of t h e  gas wh 
w a s  d e t e c t e d  under t h e  s t e p s  had been e l imina ted  by r e p a i r .  

A f t e r  t h e  exp los ion ,  f o u r  breaks  were found i n  t h e  c a s t  
i r o n  mains;  a l l  b u t  one were caused when t h e  b u i l d i  
The S a f e t y  Board submit ted t h e  broken s e c t i o n s  of p i p e  t o  an 
independent m e t a l l u r g i c a l  l a b o r a t o r y  (Anderson and Assoc ia t e s  
Inc  of Houston, Texas) The t e s t s  and a n a l y s i s  de 

p r i o r  t o  t h e  acc iden t  . . The crack was caused by bending 
s t r e s s e s  from e x t e r n a l  l oad ing  or p o s s i b l y  c y c l i c  v i b r a t i o n  
loading .  The s t r e s s  w a s  a p p l i e d  t o  a p ipe  w a l l  d r a s t i c a l l y  r 
duced by g r a p h i t i c  c o r r o s i o n .  The marginal  q u a l i t y  of t h e  p i  
was a c o n t r i b u t i n g  f a c t o r .  Other c o n t r i b u t i n g  f a c t  
type and f i l l i n g  c o n d i t i o n s  and proximi ty  t o  an a r e a  
c y c l i c  load .  I '  

Un K ~ L L L  1, 1975, a flame i o n i z a t i o n  l e a k  sur  

a c rack  had been p r e s e n t  f o r  some p e r i o d  of t i  1 ,  

There fo re ,  t h e  Na t iona l  T ranspor t a t ion  S a f e t y  
mends t h a t  t h e  U t i l i t i e s  Board of Phenix C i t y :  

In spec t  i t s  c a s t  i r o n  p i p i n g  system th rou  
a random sampling program t o  determine i f  

- 2/ Leak clamp r e q u i r e d  by 49 CFR 192.753(b) .  
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o t h e r  a r e a s  a r e  covered s u f f i c i e n t l y  t o  pre-  
ven t  damage from e x t e r n a l  l o a d s ,  i f  p ip ing  i n  
o t h e r  a r e a s  i s  g r a p h i t i z e d  t o  a degree t h a t  
it should be removed from s e r v i c e ,  and t o  
r e c t i f y  any p o t e n t i a l l y  hazardous condi t ions  
found. (P-76-67)  (Class  I ,  IJrgent Followup) 

Perform tes t s  a f t e r  a l eak  has been r e p a i r e d  
t o  a s s u r e  t h e  adequacy of r e p a i r s  and t o  a s su re  
t h a t  no o t h e r  source of gas was c o n t r i b u t i n g  t o  
t h e  l eak  a r e a .  (P-76-68) (Class I ,  IJrgent 
Fo 11 owup ) 

Assure t h a t  when a c a s t  i r o n  caulked b e l l  and 
s p i g o t  j o i n t  i s  exposed, a leak  clamp i s  i n -  
s t a l l e d  a s  r equ i r ed  by 49 CFR 192.753(b) .  
(P-76-69)  (Class I ,  Urgent Followup) 

Tra in  gas system personnel  i n  t h e  use of 
a v a i l a b l e  l eak  d e t e c t i o n  equipment t o  l o c a t e  
a r e a s  of gas leakage and t o  p inpo in t  t h e  source 
of t he  leakage.  (P-76-70) (Class  I ,  Urgent Followup) 

Tes t  l eak  d e t e c t i o n  equipment and, i f  
necessa ry ,  r e c a l i b r a t e  i t  p e r i o d i c a l l y  t o  
a s s u r e  i t s  proper  ope ra t ion .  (P-76-71) 
(Class  I ,  Urgent Followup) 

Correc t  promptly a l l  ou ts tanding  d i f f i c i e n c i e s  
which have been documented by the  Alabama Publ ic  
Serv ice  Commission (P -76-72)  (Class  I ,  Urgent 
Fol lowup.  ) 

TODD, Chairman, BAILEY, Vice man, McADAMS, HOGUE,  
and HALEY, Members, concurred i n  ove recommendations. , 

By: Webster B .  Todd, J'I. 
Chairman 


